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On the Wall of Triticites

By
Kimiyoshi Sapa

ApstracT: Through the courtesy of Professor Ryuzo ToriyaMa, I had an opportunity of
studying the spirothecal structure of some typical species of Triticites, T. secalicus (Say) and T.
ventricosus (Meex and Havypen), all from U. S. A. I also had a good chance to examine the
original specimens of Triticites described by such authors as Torivama (1958), KANMERA
(1955), Ico (1957) and Kanuma (1958) from Honshu and Kyushu of Japan.

In Triticites secalicus (SAY) (Pr. 22, Fics, 2-4) and T. ventricosus (Meek and Havpen) (Pr. 22,
F1as. 5-6), the former was obtained from the Baral Kereford Limestone and the Upper Hen-
mander Shale of Nebraska and the latter from the Hughos Creek Shale of Blue Mountain,
Manhattan, Kansas, the spirotheca is composed of a tectum and the upper and lower tectoria
in the first three to four volutions, in the succeeding one volution it is four layered wall con-
sisting of a tectum, a diaphanotheca, and the upper and lower tectoria, but beyond the fifth to
the sixth volution the spirotheca is composed of a tectum and a keriotheca with alveoli.

When KanmerA (1955) described Triticites matsumotoi (p. 184, pl. 11, figs. 6-25) from the
Yayamadake Limestone, he stated that in mature specimens the spirotheca of the fifth volution
to the maturity has a clearly discernible keriotheca, and the spirotheca of the third to the
fourth, occasionally the fifth volution, appears to be composed of four layers resembling
closely in structure the spirotheca of the genus Fusulinella MOLLER. This structure of the wall
is clearly shown as fig. 25 on pl. 11 in his paper. Describing Triticites exculptus (1957, pp. 225-
228, pl. 12, figs. 1-7, Text-figs. 2a and 2b) from the Hida Massif, Ico also pointed out that the
spirotheca of this species was composed of the four layers in the inner three volutions.

In Triticites sp. A of Sapa which was collected from the Onogahara Limestone of Ehime
Prefecture, the spirotheca of the first to the fourth volution resembles that of Profusulinella
consisting of a tectum and the upper and lower tectoria. Beyond the fifth volution the spiro-
theca becomes a typical wall which is composed of a tectum and a distinct keriotheca. There
are also many examples having the same spirothecal structure as that of Triticites sp. A, They
are represented by the following species: Triticites montiparus of Kanmera (1938, pl. 25, fig.
22), T. cf. kagaharensis of Ico (1958, p. 235, pl. 15, fig. 3), etc. These three examples are also
illustrated in this paper (See F1cs. 1-6 of Pr. 23).

To sum up, in the spirothecal structure of the genus Triticites there are two types of T.
secalicus and T sp. A.
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Triticites (3K « V€2 P BIU T YV H{MD EBRKR LR (Uralian % 2 { Mis-
sourian—Virgilian) {T54T Triticites {52 L, HisELIED S B & Hd T MLRIHO
— D, BBEINTE N, BRIBD Triticites 5 E 2 ALHFT EIERK LD S s sh, TDHH
DOH5HOR LM AKRFLBEELH2ORZNRTHKICEhZhbEh Tk, ©
U T ARBRRF~ZLR QSR MM Eh 5 1o fauna OIS LU Th S O (L
FIHELIEI R LI DB TINETE S OISR SN T E 2, E Itk b ORHEILOm
Ti, Dunsar (1933), Purrja (1940), Tuowmpson (1948), Rosovskava (1950) 75&
DOUIEIC & Y Triticites 132 < O ZALTHIEMBIO HIEKIE UTHIS N, D Triticites O
KNS Fusulinella 703 13 % 72 Protriticites & STz, Triticites (3HEIRT: ~ 4%
F:0 LD KO Hifkl O REILD MTLBD & 548 MR BUESL DD TH B,
UL LIS RIFOBOHIEIT — & O bIF e 2L T BN OMIbBREh T
oI oND, o TUHIT LA F 77 2 MO Snyderville JbJjic F&igd 3 Lig
Henmander T{%!%> Baral Kereford 5K S g3 Triticites secalicus (Say) DA G L
~ZHERIG DR O Triticites FIOFBLELW L, TOHUE Citili~, HbETIHETO
KA, CTCHTTOMIbHEMCRNTSH 3,

MEE ANLENTBICH Y, HIGIREREND Y, & cdbkig Triticites OMMLEIA
OME SN, REOUBMZLD UIRIVRESHFIMEEZIC O o & o2 3,
F e, JUMAEEIVUEE S8R, Wk BUGIR Sd2h S 2wl & A28 18 B BT &,
¥z, KNTIKE » RIHEIRE G Triticites D EIARY i S E TR, T 2ie)eil

LB L 5,

URTATTRIEIIBA RN 78 5 ONE YRR RN S M0 Sz A S 13 TREI ki Tri-
ticites BIADIMNE SE TV E, EehTHTFOIMNTTERN:, CCiIEHONEH
95,

AWML DNFIT DT, P& MTILET & o FIRISN BB IRty St WPLeg
WLERSE U k2, BIREHEE L, MRHEZIR, ChoDUi4iIOms Bl LHY B,

II. Triticites DEREE

Triticites |54 Miliolites secalicns Say ZREME LT Girry (1904) Tk b ivsizshie
bDTHB, Grry OEFELN, LR WI—w o (H—=2V I TATRIE) » VY
x b oo PEKM s BARGEENS L OHM LIk Shicc L e TH D, I,
TaoMmpsoN (1948) % Triticites JRIT T2 U TR L WLSERE L 212, Tb b, “The genus
Triticites Grry includes more North American fusulinids than any other genus.
Their shells are medium to small and fusiform, having straight axis of coiling and
sharply to bluntly pointed poles. Many forms have inflated central region, steep
lateral slopes, and sharply pointecf!boles. Some are subcylindrical and have bluntly
pointed poles. Larger forms of ten volutions have maximum size of 16 mm long
and 6 mm wide, but the average sizes of most forms are much less than these figures.
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The shell expands uniformly. The spirotheca is composed of a tectum and a ker-
jotheca containing distinct alveoli. The septa are fluted only in the extreme polar
regions of primitive forms, but they are weakly fluted completely across the shell

in more advanced forms. The tunnel is singular, and its path is straight.

Chomata

are distinct and highly asymmetrical. In some forms the chambers are of the same
height throughout the length of the shell; in others they increase in height poleward

from center of shell.”

Pl - Dzkundehs Triticites [ D YeSBICAT]
RDOLDTHBEUBTEZLELIZL, Th
S OWBRFED S b RO Triticites O
FHeTe « bR & OHRIIE « FHSH LD
RS E M B LT b TIHELTEDD
LENTE, ULichoT, THET Tri
ticites DIREE DS X O Thicdh— { Rk
AALIC B AWML P, TLT,
THEDWRD S bbb, TOELDDEIH
3hi¥, Tuompson (1948), RosovskAva
(1950), ki (1955), JHY8 (1958) 5 &
BHb, '

TaomMpsoN (1948) 1T eic b~k ST,
Triticites DAL tectum & WA alveoli
#% % - keriotheca (pp. 20, 22, 46, pl. 1, figs. '
9-11) kb 1s 5 & L (Text-fig. 1 Z22MW), £
DHEKI A Fusulinella— 4 [Tk DIEE—IT
ki,

Rosovskava (1948, 1949, 1950) (3w &+
LR « ® X 2 VHBRER s Fy R v
5 v HILHR O 5 81k sh o iy L 2 MY DFJE—HEIT W
hrgdae B 5 Bk Zbic AR L T—IT
&b Triticites 2 4 WIHICAHHL, Tab
B, MontiparusV, Triticites?), Rauserites¥,
Jignlites¥ 32hTH%, Rosovskava itk
hid Montiparns TIT O RS MO LER T
I3 tectum, keriotheca, outer tectorium #»
57, WIBOKERNITIZ tectum & kerio-

Fic. 1

BRI SR Y
S RN
W =

.......

Spirothecal structure

Letters indicate T =tectum, K =keriotheca, D=
diaphanotheca, IT =inner tectorium, and OT=
outer tectorium. Fig. 1-Genus Triticites diag-
nosed by Girty (1904), and Trompson (1948).
Fig. 2-Genus Fusulinella MoLLEr, 1877. Fig.
3-Genus Profusulinella R auser-CERNOUSSOVA &
BeLjaev, 1936.

1) Subgenotype i3 Triticites montiparus (EHRENBERG) sensu MOLLER, 1878.

2) Subgenotype |3 Miliolites secalicus Say, 1823.

3) Subgenotype {3 Triticites stuckenbergi RAauser, 1938,

4) Subgenotype {3 Triticites jigulensis R Auser, 1938.



268 13 m 2 aF

thecak V155, TriticitesTEIR 13 tectum& finely alveolar keriothecak b 75 2, Rauserites
IEL§IX tectum & moderately alveolar keriotheca X W42 b, Jigulites WJ5i3 tectum &
coarsely alveolar keriotheca & V735, WiiC Rosovskaya i3 Triticites DuE DI ELAL
2HEICUT, Triticites [ROMIEKIUL Protriticites & L, MEINO M4bA kD X SITHEL
7c. T8 B, Protriticites— Montiparus (c3'~)— Triticites (csi—°~early Permian), % 7={l
J T, Montiparus (c3'=*)—Rauserites (ca=8)~(cal=<) > Jigulites (C14),

WrAe st (1955) 13 &I R IR D Triticites 4y D W FEFED & Triticites matsumotoi
KANMERA (pp. 184-186, pl. 11, figs. 6-25) %32k L, T. matsumotoi @ immature stage @
GBI IR WINE 73 4 kY3 —Fusulinella B D3 —Ht % H mature stage ® T hit tectum &
alveolar keriotheca » 5785 & & &7 L1z,

I8 (1958) IIRVBIIRD Triticites exsculptus—T. hidensis 85X 0, Triticites exsculptus
Ico (pp. 225-226, pl. 12, figs. 1-17, text-figs. 2a, 2b) IRV L7:, GRidic khid, imma-
ture stage DN 4 MG —Fusulinella R DWIE—T%H H, mature stage D=hid,
tectum & alveolar keriotheca & b 715 C LM TX 3,

VLo &edidhid, B0k EmLicko 2 >0nEb S h3, T
bbb, —D0ORL, tectum--keriotheca+outer tectorium-—tectum-+keriotheca (4
AL Montiparus), {bd—->i%, tectum-diaphanotheca-like light layer (=diaphano-
theca)--inner and outer tectoria—tectum--keriotheca with alveoli ({fjz.1% Triticites
matsumotoi KANMERA, T. exsculptus 160), TCTiEASh 2 T &13, TuoMpsON DiEEIT
T B E ROSOVSKAYA D Montiparus LASFD 3 Ui JH D bEicshd 3 W Th 3. it
Triticites DK% Fusulinella VCRMIHS HIGAED MIkSRAMLALIC DTN TE S
Ty D ELRRI UMD EhIT DL TRMBL Ty,

Triticites DIGAEAE WRTELIIT T HIE, T DOHEUEALIT LD & & 2Hh 0Ny
MEDSNDB, Uinl, Triticites [RDEBHIT DU TOMKTEA M LALE VEic kB 12t
Triticites DEFMD FALDBT WU 15 BBMRBH S5, Uichto T UL Triticites
secalicus (Say) OBIEEBI U THI, TOHMELCIGERTHKS, Fi, £OEM
75 5 UNCAIBIE DBARIT DU T b MM DM E B C 1 » 1,

Triticites secalicus (Sav)® (PL. 22, Fics. 2-4, 7 2BM), PiFhE dedsx 75 2 # M,
Snyderville @ I-# Henmander 1'{¥;% Baral Kereford IR M S Lz bDTH B, T
DOHOEAEL 1 25 4 OJER F TiX tectum & inner and outer tectoria 57t H, 5d
FEM T3 tectum, diaphanotheca-like light layer (=diaphanotheca) & inner and outer
tectoria kb7, 6% b 8DIEMNIT tectum & alveoli % & > keriotheca &7 2%, #s
ThiL, 1—4 OHEm % T Profusulinella K= 3 JFiklisk, 5 OWENIT Fusulinella =4 %
fils, 6-—8 DHEMITIX U T Triticites g L1535,

Triticites ventricosus (MEEK and HavpeNn) (PL. 22, Fics, 5-6 28I0), YikHI A v+ 2D

1) BT DLTORIREC CIZTIMThIE, ROLSTHB, “Spirotheca thin, consists of tectum
and keriotheca with fincly alveoli. In inner two or three volutions it consists of tectum,
diaphanotheca-like light layer, and upper and lower tectorium.”

2) deKe a3 —my N (VI AH) QIGTHE LTSI TS,
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F16. 4 Figure showing the spirothecal structure F1c.5 Figure showing the spirothecal structure

of Triticites secalicus type. Letters indicate of Triticities sp. A type. Letters indicate T=
T=tectum, K=keriotheca, OT=outer tectum, K =keriotheca, OT =outer tectorium,
tectorium, D=diaphanotheca, and IT= and IT =inner tectorium,

inner tectorium.
Manhattan ©® Blue Mountain iz 31} 3 Hughos Creek IHE» SFELbDTH B, T.
ventricosus DWEEIT 1 X b 3 OfEM F TiE tectum & inner and outer tectoria 5743 0,
4 @ JEAT tectum, diaphanotheca-like light layer (=diaphanotheca) & 9 79, 5—38
D FEET tectum & very finely alveolar keriotheca &7:%, D% b 1—3 Dl E Tid
Profusulina K= 3 Jilli3k, 4 OWEMT Fusulinella K== 4 [k, 5— 8 OHERIT Triticites
DRFEEN 5,

Triticites sp. A Sapa (Pr. 23, Fics. 4-6 25M), WEHIZFRNKE r FRIKEEDO D
T&h %, Triticites sp. A OBAEIX 1 X v 4 OfEM % Tid tectum & inner and outer tec-
toria 257 Y, 5k 7DWEMT tectum & alveolar keriotheca (5 DHE[RITid very
finely alveolar keriotheca) &7:%, 2% b, 1—4 OJillF TIZ Profusnlinells Bl—3 J§
Hets, 5— 7T OWERIT Triticites DiHEL L D,

T'riticites montiparus (§pA:Ly, 1958, p. 160, pl. 25, fig. 22, B kUM, Pu. 23, Fic. 1 %
B, PO X BAGKIBBR R NGERRETEDO S DTH B,  Triticites montiparns DR

1) AL kISR (1958) IT&k» TREMRMEINA DT, TIOGRUAHIMBITIUIRAL)
HBOMTFEIT L » THIEEETORKE L DOTH 3, ‘
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83 1 kb 4 OfEllE T, tectum & inner and outer tectoria A5 Y, 5—6 OYEM
Ttectum & alveolar keriotheca &723, 7272L, 5 OiEMITid very fine keriotheca ¢
H3B, 2%b, 1—4 OFERNIE TII Profusalinella Kl=3 [Fikist, 5—6 OFERIT Triticites
DL LI 5,

Triticites cf. kagabarensis (345, 1958, p. 253, pl. 15, fig. 3; 4M, Pr.23, F1c. 2 %22
B, ORI EREHLIED b O T I X D Rk S e b D TH B, Triticites cf.
kagaharensis DiEhEIZ 1 & D 3 OFEM F TIE tectum & inner and outer tectoria H S22 H,
4 &b 6 OJEMTIE tectum alveolar keriotheca (4 Dyl very fine keriotheca)
&biss, 2¥b, 1—3 DKMl TR Profusulinella K= 3 [iithik, 4 —6 OEmliE Tri-
ticites DFIEEIL 5B,

XL LT~ 7 S FEDIE M IC K RIRE B LU RIRE D Triticites FD b K3
ZIMEE LIz, TOHHY, YIROL KB LT3 Rtk b tectum & keriotheca D4
WIRBOLEDLIDOBEHONB,

BT DL TOL LOM#EE LD THAE, —20HELT

tectum + inner and outer tectorin tectum +diaphanotheca+inner and outer tectorian
-

(A % @ he @) - (R M O 1 @)
tectum + keriotheca . tectum + inner and outer tectorin
G momeE)  CLO—H, CECEAE)

teotum + kerlothoon gy a5 3, ¢ CTHIHE Triticites secalicus BE WO
#i% Triticites sp. A B &S, Fib B, Triticites secalicus K Profusulinella (3 )ik
i) WIDEERIEM S Fusulinella (4 Nihiik) BIDBIERLERRT Triticites DFIEALE~
EIEMULTE D, Thik Triticites secalicus (SAY) R T. ventricosus (Mrek and HAvDEN) i
EoTKENnB, Triticitessp. A KU Profusulinella (3 Ji4hE) KIDAEHEED S (1%
Triticites DGREREA LA L, MR TRA: DG T BT Fusulinella X1 D 35 5ER 1% WG
ICWRINUTWT, e D Triticites sp. A, T. montiparns (W), T. cf. kagabarensis (3§
i) T OILEKTIKE « FHTRIKERE Triticites ICk » TR ZH 3,

L CHHEITMIT B2 T &1, (1) Triticites secalicus (SAY), Triticites ventricosns (Meek and
HAYDEN) Dihe D (MIAYE UL LRI & Triticites matsumotoi (KANMERA, 1955), Triticites
exsculptus (1o, 1958) DT & M—F T B & H T &, (MK U7z Triticites iICid T.
secalicus WDZIEL MU T T, sp. A MOBAEMIFET BT &, FI@iEoLbhs B E
TOREIT K NUE Triticites secalicus TR 2 b OM LB HIKGAE D, T. sp. A BiKid
250D MTHLLZLS ENTHMLESIHTHLAYNTH S,

WIT Triticites secalicus §) & Triticites sp. ARNC A S5 2 iE DHISUT DU T X 5 063 H
555, TIEHDBIUH TR BREEDRLEIC S O THAIEU D ISAIT Profusulinella— Fusulinella
~> Triticites DRIMIEULE B L DT EMTEDIW, LHOWEE, Fusulinella %0 DB
MRIL T3S, COC &3, immature stage {THVJ 5 JEFTOHHI & WIBIT DLk 5t
WHEBLE W S AL EIE DK ZTR L T B0, H3BW0iE, Triticites Ht polyphyletic 73

HDTHBTEEFRLUTHE0O0MKENL DRSS,

1) € CITiBR USRI SRAR N - O MIFIIC & o THIE S TR0 b DTS 5.
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Triticites DIZFED T DPLLRAS WM « ZIIC WBEEA T2 S OHE D i FHROBE

R RTINS I, BITEIET BERITIE Triticites ZRIHBLTHNERDbDOWBH S,

Triticites suzukii (Ozawa), 1925, Triticites simplex subzone of the Akiyoshi Limestone*. Pseudoschwa-
gerina zone of the Handa Limestone in Yamaguchi Prefecture. .

Triticites tantula Tor1YAMA, 1958, Triticites simplex subzone of the Akiyoshi Limestone in Yama-
guchi Prefecture*,

Triticites isaensis TORIYAMA, 1958. Triticites simplex subzone of the Akiyoshi Limestone in Yama-
guchi Prefecture*.

Triticites cf. petchoricus RAuser-Cernoussova, BeLjaEv & REeITLINGER, 1936, Triticites simplex
subzone of the Akiyoshi Limestone in Yamaguchi Prefecture*, The Kameiwa formation in
Kochi Prefecture.

Triticites noinsky paula Torivama, 1958. Triticites simplex subzone of the Akiyoshi Limestone in
Yamaguchi Prefecture*.

Triticites michiae TORIYAMA, 1958. Triticiles simplex subzone of the Akiyoshi Limestone in Yama-
guchi Prefecture*,

Triticites 0zawai ToriyAMA, 1958, Triticites simplex subzone of the Akiyoshi Limestone in Yama-
guchi Prefecture®, Rugosofusulina arctica subzone of the Atetsu Limestone in Okayama Prefec-
ture*. Pseudoschwagerina zone of the Handa Limestone in Yamaguchi Prefecture. Psedoschwa-
gerina zone of the Yayamadake Limestone in Kumamoto Prefecture.

Triticites simplex (SaneLLwien), 1908, Triticites simplex zone of the Akiyoshi Limestone in Yamaguchi
Prefecture*. Pseudoschwagerina zone of the Handa Limestone.

Triticites haydeni (Ozawa), 1958. Triticites simplex subzone of the Akiyoshi Limestone in Yamaguchi
Prefecture*. Rugosofusulina arctica subzone of the Atetsu Limestone*. Pseudoschwagerina zone
of the Yayamadake Limestone in Kumamoto Prefecture.

Trilicites biconica ToriyAMA, 1958. Triticites simplex subzone of the Akiyoshi Limestone in Yama-
guchi Prefecture*. Pseudoschwagerina zone of the Handa Limestone in Yamaguchi Prefecture.

Triticites obai TorRivAMA, 1958, Triticites simplex subzone of the Akiyoshi Limestone in Yamaguchi
Prefecture*. Rugosofusulina arctica subzone of the Atetsu Limestone in Okayama Prefecture*.

Triticites kawanoboriensis Huzimoro, 1937, Triticites vulgaris subzone of the Akiyoshi Limestone in
Yamaguchi Prefecture*, Rugosofusulina arctica subzone of the Atetsu Limestone in Okayama
Prefecture*, The Kusune and Kameiwa formations in Kochi Prefecture. The Oppara forma-
tion in Gifu Prefecture. The Lower Permian rocks in Shiraiwa, North-western part of Ome,
Nishitama-gun, Tokyoto.

Triticites ellipsoidalis Torrvama, 1958, Triticites vulgaris subzone of the Akiyoshi Limestone* and
Pseudoschwagerina zone of the Handa Limestone in Yamaguchi Prefecture,

. Triticites montiparus (EnreNBERG) MOLLER), 1878. Rugosofusulina arctica subzone of the Atetsu Lime-
stone in Okayama Prefecture*. Pseudoschwagerina zone of the Yayamadake Limestone in
Kumamoto Prefecture*,

Triticites pseudoarcticus R auser-CrrnNoussova, 1938.  Rugosofusulina arctica subzone of the Atetsu
Limestone in Okayama Prefecture*. ' 4

Triticites pseudosimplex Cuen, 1934,  Rugosofusulina arctica subzone of the Atetsu Limestone in Oka-
yama Prefecture*,

Triticites hanzawae Kawano, 1951, Pseudoschwagerina zone of the Handa Limestone in Yamaguchi
Prefecture.

Triticites debilis Kawano, 1961, Pseudoschwagerina zone of the Handa Limestone in Yamaguchi
Prefecture.

Triticites yayamadakensis erectus KAnMERA, 1958.  Pseudoschwagerina zone of the Yayamadake Lime-
stone in Kumamoto Prefecture.*

Triticites samaricus RAUsER-CERNOUSSOVA, 1938.  Pseudoschwagerina zone of the Yayamadake Lime-
stone in Kumamoto Prefecture*.

Triticites fornicatus KANMERA, 1958, Pseudoschwagerina zone of the Yayamadake Limestone in
Kumamoto Prefecture.
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Triticites pusillus (ScueLLwien), 1912,  Pseudoschwagerina zone of the Yayamadake Limestone in
Kumamoto Prefecturc*,

Triticites kaishodaniensis Ico, 1957, Pseudoschwagerina zone of the Hirayu group in Hida Massif,
Gifu Prefecture.

Triticites satoi Ico, 1957. Pseudoschwagerina zone of the Hirayu group in Hida Massif, Gifu Prefec-
ture.

Triticites intermedia SAkAcAMI and OMATA, 1957. The Lower Permian rocks in Shiraiwa, North-
western Part of Ome, Nishitama-gun, Tokyo-to.

Triticites fujimotoi Saxacami and OmaTa, 1957, The Lower Permian rocks in Shiraiwa, North-
western Part of Ome, Nishitama-gun, Tokyo-to.

Triticites hataii Ico, 1957, Sorayama conglomcrate of Hida Massif, Gifu Prefecture,

Triticites henbesti Ico, 1967, Sorayama conglomerate of Hida Massif, Gifu Prefecture.

Triticites sp. Ico, 1957. Sorayama conglomerate of Hida Massif, Gifu Prefccture.

Triticites matsumotoi KANMERA, 1955,  Triticites zone of the Yayamadake Limestone in Kumamoto
Prefecturc*,

Triticites yayamadakensis KANMERA, 1955,  Triticites zone of the Yayamadake Limestone in Kuma-
moto Prefecturc*, The upper part of the Shogase formation, Kochi Prefecture,

Triticites kagaharensis Huyimoto, 1936, The Kagahara Limestone of Toro-gun, Kanto Mountainland.
Pseudoschwagerina zone of the Mizuyagadani formation, Hida Massif, Gifu Prefecture*,

Triticites minimus (ScueLLwien), 1936, Hyonosawa Limestone in Kanto Mountainland.

Triticites exsculptus 1o, 1957. Triticites zone of the Ichinotani formation, Hida Massif in Gifu
Prefecturc*,

Triticites exsculptus naviforme Ico, 1957. Triticites zonc of the Ichinotani formation of Hida Massif
in Gifu Prefecture.

Triticites saurini loo, 1957, Triticites zone of the Ichinotani formation in Gifu Prefecture.

Triticites hidensis Ico, 1957, Triticites zonc of the Ichinotani formation in Gifu Prefecture*,

Triticites sakagamii Ico, 1957. Triticites zonc of the Ichinotani formation in Gifu Prefectnre.

Triticites sp. A Ico, 1957. Triticites zonc of the Ichinotani formation in Gifu Prefecture,

Triticites nakatsugawensis Morikawa, 1953, Muzinazawa Valley, Nakatsugawa, Kwanto Moun-
tainland. The Oppara formation in Gifu Prefecture.

Triticites nakatsugawensis hemmi Morikawa, 1953. Muzinazawa Valley, Nakatsugawa, Kwanto
Mountainland.

Triticites uemurai MORIKAWA, 1953, Muzinazawa Valley, Nakatsugawa, Kwanto Mountainland.

Triticites opparensis Kanuma, 1958, The Oppara formation in Gifu Prefecturc®,

Triticites opparensis longiformis Kanuma, 1958, The Oppara formation in Gifu Prefecture*.

Triticites irasensis Kanuma, 1958, The Oppara formation in Gifu Prefecturc*,

Triticites kiyomiensis KAnuma, 1988, The Oppara formation in Gifu Prefecturce*,

Triticites pygmaeus Dunpar and Conpra, 1927. The Oppara formation in Gifu Prefecture*,

Triticites onoensis KANUMA, 1958, The Okumyogata formation in Gifu Prefecturc*,

Triticites subnathorsti Leg, 1927, The Okumyogata formation in Gifu Prefecturc*,

Triticites plummeri DunBARr and Conbra, 1927. The Okumyogata formation in Gifu Prefecturc*,

Triticites uddeni DunpAR and SKINNER, 1937, The Okumyogata formation in Gifu Prefecture*,

Triticites cullomensis DunpAR and ConDRA, 1927, The Okumyogata formation in Gifu Prefecture*,

Triticites subventricosus DunBAr and SkinNer, 1937, The Okumyogata formation in Gifu Prefcc-
ture*, Rugosofusulina arctica subzone of the Atetsu Limestone in Okayama Prefecture*,

Triticites exigus (ScHeLLWIEN and StaFr), 1927, The Okumyogata formation in Gifu Prefecturc*,

Triticites minimus (ScHeLLwieN), 1908, The Okumyogata formation in Gifu Prefecture.

Triticites cf. rhombiformis Rosovskaya, 1950. The upper part of the Shogasc formation, Tokushima
Prefecture.

Triticites matsumotoi kattoi Suyari, 1961. The Miyanokuchi formation in Kochi Prefecture.

Triticites matsumotoi suitaensis Suvart, 1961. The Miyanokuchi formation in Kochi Profecture.

Triticites aff. boliviensis DunBAR and NeweLL, 1946. The Kameiwa formation in Kochi Prefecture.
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Triticites rossicus (ScueLLwien), 1908. The Kameiwa formation in Kochi Prefecture.

Triticites patulus Dunpar and NEweLL, 1946. The Kameiwa formation in Kochi Prefecture.

Triticites aff. pygmaeus (DunsAr and ConbrA), 1927. The Kameiwa formation in Kochi Prefecture.

Triticites campus (Trompson), 1954, The Kusune formation in Tokushima Prefecture.

Triticites paroulus (ScueLLwien), 1908. The limestone conglomerate at Nariai, Nangoku City in
Kochi Prefecture.
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ExpLANATION OF PLATE XXII

Fic. 1. Enlarged figure of F1c. 3 on Pr. 23. x90.9.
Fics. 2-4. Triticites secalicus (SAY).
2 and 4. Axial sections from the Upper Henmander Shale of Snyderville in Nebraska,
U.S. A, x10.
3. Enlarged figure of Fic. 4. x85.0.
Fics. 5-6. Triticites ventricosus (Meek and HAYDEN).
5. Axial section from the Hughos Creek Shale of Blue Mountain in Manhattan, Kansas,
U.S. A, x10.
6. Enlarged figure of Frc. 5. x120.
Fic. 1. Enlarged figure of the fourth to the fifth volution of Fic. 2. x 186.6.

Letters indicate T =tectum, K =keriotheca, OT =outer tectorium, D=diaphanotheca,
and IT =inner tectorium.
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ExpranATION OF PrAaTeE XXIII

Fie. 1. Enlarged figure of Triticites montiparus (EBRENBERG) MOLLER) illustrated by KANMERA
(1958) as fig. 22 on pl. 25. x96.
Fic. 2. Enlarged figure of Triticites cf. kagaharensis HujimoTo illustrated by Ico (1957) as fig. 3
on pl. 15. x127.5.
Fic. 3. Triticites sp. illustrated by Ico (1957) as fig. 16 on pl. 18. x 10.7. (See also Pr. 22, F1c. 1).
Fics. 4-6. Triticites sp. A SADA.
4, Axial section from the Onogahara Limestone, Ehime Prefecture. x25.
5. Enlarged figure of Fic. 4. x 100.
6. Enlarged figure of the last volution of Fic. 4. x170.

Letters indicate T =tectum, K =keriotheca, OT =outer tectorium, D=diaphanotheca,
and IT =inner tectorium.
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